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(54) POWER-SUPPLY CIRCUIT 

(57)Abstract: 

PURPOSE: To prevent the output voltage of a main DC power supply 
from becoming higher than a prescribed value even when a current 
flowing on the side of a load is small and to reduce the loss of electric 
power used to produce a DC power supply for control. 
CONSTITUTION: A diode bridge 1 full-wave-rectifies an AC current 
which is input from a commercial power supply 4. and the AC current is 
converted into a main DC current. On the other hand, a half-wave 
rectified voltage in the diode bridge 1 is divided by capacitors C3, C4, 
divided voltages are rectified by diodes D1. D2, they are smoothed by a 
capacitor C2, and a DC power supply for control is produced. When a 
current in a load becomes small, a voltage which has been charged in 
the capacitors C3, C4 is added to a smoothing capacitor 01, and a 
voltage which has been charged in a capacitor C5 is added to the 
capacitor CI. However, since the polarity of the charged voltage in the 
capacitors 03, C4 is opposite to that of the charged voltage in the 
capacitor, the terminal voltage of the capacitor 01 maintains a 
prescribed voltage after all. 
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CLAIMS 

[Claim(s)] 

[Claim 1] After carrying out full wave rectification of the AC power supply in a diode bridge, while carrying out 
smooth [ of this ] by the capacitor for smooth and obtaining the main DC power supply In the power circuit 
which pressures partially the half^wave rectification electrical potential difference outputted from said diode 
bridge by two or more capacitors for partial pressures by which the series connection was carried out, and 
makes the power source for control from this partial pressure electrical potential difference The power circuit 
characterized by providing the capacitor charged on the half-wave rectification electrical potential difference of 
reversed polarity with the half-wave rectification electrical potential difference by which a partial pressure is 
carried out by said capacitor for partial pressures outputted from said diode bridge. 
[Claim 2] The power circuit according to claim 1 characterized by making equal to the series connection 
capacity of two or more of said capacitors for partial pressures capacity of the capacitor charged on the half- 
wave rectification electrical potential difference of reversed polarity with the half-wave rectification electrical 
potential difference by which a partial pressure is carried out by said capacitor for partial pressures outputted 
from said diode bridge. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration for starting the power circuit which changes 
AC power supply into DC power supply, especially obtaining the DC power supply for control apart from the main 
DC power supply. 
[0002] 

[Description of the Prior Art] This kind of power circuit has the configuration as shown in drawing 2 
conventionally. After full wave rectification of the alternating current inputted from a source power supply 4 was 
carried out by the diode bridge 1 and smooth is carried out by the capacitor CI for smooth, it is outputted to 
the output terminal 2-1 and load side which is not illustrated from 2-2 (for example, inverter etc.). On the other 
hand, the DC power supply for control are taken out from the output terminal 3 for control connected at the 
node of resistance R1 and the capacitor 02 for smooth, and are supplied to the circuit for control which is not 
illustrated. That is, the voltage drop of the main DC-power^supply electrical potential difference outputted from 
a diode bridge 1 was carried out by resistance R1. and these DC power supply for control have obtained it. If 
input voltage is set to Vin, the current outputted from the terminal 3 for control is set to Ice and output voltage 
of the power supply terminal 3 for control is set to Vcc here, in order to make the DC power supply for control 
b y th e voltage drop of resistance R1 as mentioned above, effective power consumption is a [formula]. 
fTT X V i n X I c c 

There was a fault that became and the power loss for creating the DC power supply for control became large. 
[0003] Then, in order to avoid the above-mentioned fault, the power circuit as shown in drawing 3 is developed. 
In this circuit, the series circuit which consists of capacitors 03 and 04 between the minus side output terminal 
of a diode bridge 1 and an alternating current input terminal is connected. After full wave rectification of the 
partial pressure electrical potential difference obtained from the node of these capacitors 03 and 04 is carried 
out by diodes D1 and D2, by the capacitor 02 for smooth, smooth [ of it ] is carried out and it becomes the DO 
power supply for control. In this circuit, since the half-wave rectification electrical potential difference outputted 
from a diode bridge 1 was pressured partially by capacitors 03 and 04 and the DC power supply for control have 
been obtained, effective power consumption serves as abbreviation VccxIcc, and can make a part for a power 
loss quite smaller than the circuit shown in drawin g 2 . However, since the in one direction flowed electrical 
potential difference charged by capacitors 03 and 04 is added to the charge electrical potential difference of 
the capacitor 01 for smooth when the current which flows to the output terminal 2-1 and load side connected 
to 2-2 is small, There was a fault that a terminal 2-1 and the electrical potential difference outputted from 2-2 
will become high, and there was un-arranging [ of having a bad influence on the component by the side of a load 
depending on the case ]. 
[0004] 

[Problem(s) to be Solved by the Invention] While changing alternating current into a direct current as mentioned 
above and making the main DC power supply, in order to make small the power loss for making the DC power 
supply for control, the above-mentioned DO power supply for control are made in the conventional power circuit 
which makes the DO power supply for control with an electrical potential difference lower than said main DO 
power supply by pressuring partially the half-wave rectification electrical potential difference outputted from the 
diode bridge which changes said alternating current into a direct current by the capacitor. However, there was a 
fault of it being added to the main DC-power-supply electrical potential difference to which the charge electrical 
potential difference of said partial pressure capacitor is outputted, and the output voltage concerning said load 
having become high, and having a bad influence on the component by the side of a load etc. by this circuit when 
the current which the load of the main DC power supply has, and flows to a load side is small. [ light ] 
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[0005] Then, this invention removes the above-mentioned fault, and even if the current which flows to a load 
side is small, it aims at the power loss for the output voltage of the main DC power supply not becoming higher 
than a predetermined value, and making the DC power supply for control offering a small power circuit. 
[0006] 

[Means for Solving the Problem] This invention pressures partially the half-wave-rectification electrical potential 
difference outputted from said diode bridge while carrying out smooth [ of this ] by the capacitor for smooth and 
obtaining the main DC power supply, after carrying out full wave rectification of the AC power supply in a diode 
bridge by two or more capacitors for partial pressures by which the series connection was carried out, and has a 
configuration possessing the capacitor charged on the half-wave-rectification electrical potential difference of 
reversed polarity with the half-wave-rectification electrical potential difference by which a partial pressure is 
carried out by said capacitor for partial pressures outputted from said diode bridge in the power circuit which 
makes the DC power supply for control from this partial pressure electrical potential difference. 
[0007] 

[Function] Although the electrical potential difference charged by the series circuit of the capacitor for partial 
pressures for making the DC power supply for control is added to the capacitor for smooth of an output side in 
the power circuit of this invention when the load current of the main DC power supply becomes small Since said 
charge electrical potential difference of the capacitor charged on the half-wave rectification electrical potential 
difference of reversed polarity with the half-wave rectification electrical potential difference by which a partial 
pressure is carried out by said capacitor for partial pressures outputted from a diode bridge is added to the 
capacitor for smooth of said output side at coincidence, Said both charge electrical potential difference is 
canceled on said capacitor for smooth, and since the main DC-power-supply electrical potential difference 
outputted to said load side is pressured partially by the capacitor and makes control voltage while it can always 
maintain a predetermined electrical potential difference, it can make a power loss small. 
[0008] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 is the 
circuit diagram having shown one example of the power circuit of this invention. The diode bridge which 1 carries 
out full wave rectification of the alternating current, and is changed into a direct current. The power supply 
terminal for control with which, as for 2-1 and 2~2. the output terminal of the main DC power supply is 
outputted, and, as for 3. the DC power supply for control are outputted. The source power supply to which 4 
supplies AC power supply, and CI The capacitor for smooth of the main DC power supply. The capacitor for 
partial pressures for C2 to make C3 and for the capacitor for smooth of the DC power supply for control and C4 
make the DC power supply for control, The capacitor for cancellation for C5 to cancel the charge electrical 
potential difference of the capacitor for partial pressures on the capacitor CI for smooth, and Dl and D2 are the 
diodes for rectification for obtaining the DC power supply for control. 

[0009] Next, actuation of this example is explained. The alternating current supplied from a source power supply 
4 is inputted into the input sides a and b of a diode bridge 1. A diode bridge 1 carries out full wave rectification 
of the inputted alternating current, changes it into a direct current, and outputs this to an output terminal 2-1 
and 2-2 through a smoothing capacitor CI from output sides c and d. Thus, after smooth [ of the main DC 
power supply outputted from diode BURIIJI 1 ] is carried out by the smoothing capacitor CI, they are supplied 
to the output terminal 2-1 and load side which is not illustrated from 2-2. In addition, the output side d is [ the 
output side c of a diode bridge 1 ] on - side by + side. 

[0010] After a partial pressure is carried out by capacitors C3 and C4 and the partial pressure electrical 
potential difference is rectified by diodes Dl and D2, smooth [ of the half-wave rectification electrical potential 
difference generated between the input side edge child b of a diode bridge 1 and the output side terminal d ] is 
further carried out by the capacitor C2, and it becomes the DC power supply for control. These DC power 
supply for control are supplied to the control circuit of the load described above from the power supply terminal 
3 for control, for example etc. Here, the capacity of the capacitor C5 connected between the input terminal a of 
a diode bridge 1 and the output terminal c by the side of + and the above-mentioned capacitors C3 and C4 for 
partial pressures is set up as there is relation which is described below. By 1/C5=1 / C 3+1 / C4, after all, 
C5=C3C4/(C3+C4). i.e., the capacity of a capacitor C5, is set up so that it may become equal to the capacity 
when carrying out series connection of the capacitors C3 and C4. And the series circuit of capacitors C3 and 
C4 is connected between the input terminal b of a diode bridge 1, and the output terminal d by the side of 
since the capacitor C5 is connected between the input terminal a of a diode bridge 1 , and the output terminal c 
by the side of +. the polarity of a part for a part for the direct current voltage charged by capacitors C3 and C4 
and the direct current voltage charged by the capacitor C5 is opposite, and it becomes tales doses. 
[001 1] By the way, although a part for the direct current voltage by which this example was also charged by the 
capacitors C3 and C4 for partial pressures will be added to the electrical potential difference charged by the 
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capacitor CI if the current of an output terminal 2-1 and the main DC power supply supplied to a load side from 
2-2 becomes small, at this time, the electrical potential difference charged by the capacitor C5 will also be 
added to the charge electrical potential difference of the capacitor C1 for smooth. However, on this electrical 
potential difference, since the polarity is opposite, the charge charged by the series circuit of capacitors C3 and 
C4 as described above, and the charge of each other on the capacitor C1 for smooth charged by the capacitor 
C5 are canceled after all, and the terminal voltage of a capacitor CI is maintained by the predetermined main 
DC-power-supply electrical potential difference. 

[0012] According to this example, since the DC power supply for control are pressuring partially and creating the 
half-wave rectification electrical potential difference outputted from a diode bridge 1 by capacitors C3 and C4, 
they can lessen the power loss for creating the DC power supply for control. Moreover, although the electrical 
potential difference charged by the series circuit of said capacitors C3 and C4 is added to the charge electrical 
potential difference of the capacitor CI for smooth when the load current of the main DC power supply becomes 
small Since said charge electrical potential difference of the capacitor C5 by which the electrical potential 
difference of reversed polarity was charged with the charge electrical potential difference of said capacitors C3 
and C4 is added to the capacitor CI for smooth at coincidence, Even if said load current becomes small, it is 
prevented that the terminal voltage of the capacitor CI for smooth becomes high, and he is trying for there to 
be no bad influence to the component by the side of a load. 
[0013] 

[Effect of the Invention] The power loss for being able to prevent that the output voltage of the main DC power 
supply becomes higher than a predetermined value even if the current which flows to a load side is small 
according to the power circuit of this invention, as described above, and making the DC power supply for control 
can be made small. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the configuration for starting the power circuit which changes 
AC power supply into DC power supply, especially obtaining the DC power supply for control apart from the main 
DC power supply. 
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PRIOR ART 



[Description of the Prior Art] This kind of power circuit has the configuration as shown in drawing 2 
conventionally. After full wave rectification of the alternating current inputted from a source power supply 4 was 
carried out by the diode bridge 1 and smooth is carried out by the capacitor CI for smooth, it is outputted to 
the output terminal 2-1 and load side which is not illustrated from 2-2 (for example, inverter etc.). On the other 
hand, the DC power supply for control are taken out from the output terminal 3 for control connected at the 
node of resistance R1 and the capacitor 02 for smooth, and are supplied to the circuit for control which is not 
illustrated. That is, the voltage drop of the main DC-power-supply electrical potential difference outputted from 
a diode bridge 1 was carried out by resistance R1, and these DC power supply for control have obtained it. If 
input voltage is set to Vin, the current outputted from the terminal 3 for control is set to Ice and output voltage 
of the power supply terminal 3 for control is set to Vcc here, in order to make the DC power supply for control 
b y th e voltage drop of resistance R1 as mentioned above, effective power consumption is a [formula]. 
^TT X V i n X I c c 

There was a fault that became and the power loss for creating the DC power supply for control became large. 
[0003] Then, in order to avoid the above-mentioned fault, the power circuit as shown in drawing 3 is developed. 
In this circuit, the series circuit which consists of capacitors C3 and C4 between the minus side output terminal 
of a diode bridge 1 and an alternating current input terminal is connected. After full wave rectification of the 
partial pressure electrical potential difference obtained from the node of these capacitors 03 and 04 is carried 
out by diodes D1 and D2. by the capacitor C2 for smooth, smooth [ of it ] is carried out and it becomes the DC 
power supply for control. In this circuit, since the half^wave rectification electrical potential difference outputted 
from a diode bridge 1 was pressured partially by capacitors 03 and C4 and the DO power supply for control have 
been obtained, effective power consumption serves as abbreviation VccxIcc, and can make a part for a power 
loss quite smaller than the circuit shown in drawing 2 . However; since the in one direction flowed electrical 
potential difference charged by capacitors 03 and 04 is added to the charge electrical potential difference of 
the capacitor 01 for smooth when the current which flows to the output terminal 2-1 and load side connected 
to 2-2 is small, There was a fault that a terminal 2-1 and the electrical potential difference outputted from 2-2 
will become high, and there was un-arranging [ of having a bad influence on the component by the side of a load 
depending on the case ]. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The power loss for being able to prevent that the output voltage of the main DC power 
supply becomes higher than a predetermined value even if the current which flows to a load side is small 
according to the power circuit of this invention, as described above, and making the DC power supply for control 
can be made small. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] While changing alternating current into a direct current as mentioned 
above and making the main DC power supply, in order to make small the power loss for making the DC power 
supply for control, the above-mentioned DC power supply for control are made in the conventional power circuit 
which makes the DC power supply for control with an electrical potential difference lower than said main DC 
power supply by pressuring partially the half-wave rectification electrical potential difference outputted from the 
diode bridge which changes said alternating current into a direct current by the capacitor. However, there was a 
fault of it being added to the main DC-power-supply electrical potential difference to which the charge electrical 
potential difference of said partial pressure capacitor is outputted, and the output voltage concerning said load 
having become high, and having a bad influence on the component by the side of a load etc. by this circuit when 
the current which the load of the main DC power supply has, and flows to a load side is small. [ light ] 
[0005] Then, this invention removes the above-mentioned fault, and even if the current which flows to a load 
side is small, it aims at the power loss for the output voltage of the main DC power supply not becoming higher 
than a predetermined value, and making the DC power supply for control offering a small power circuit. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] This invention pressures partially the half-wave-rectification electrical potential 
difference outputted from said diode bridge while carrying out smooth [ of this ] by the capacitor for smooth and 
obtaining the main DC power supply* after carrying out full wave rectification of the AC power supply in a diode 
bridge by two or more capacitors for partial pressures by which the series connection was carried out, and has a 
configuration possessing the capacitor charged on the half-wave-*rectification electrical potential difference of 
reversed polarity with the half-wave-rectification electrical potential difference by which a partial pressure is 
carried out by said capacitor for partial pressures outputted from said diode bridge in the power circuit which 
makes the DC power supply for control from this partial pressure electrical potential difference. 
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OPERATION 



[Function] Although the electrical potential difference charged by the series circuit of the capacitor for partial 
pressures for making the DC power supply for control is added to the capacitor for smooth of an output side in 
the power circuit of this invention when the load current of the main DC power supply becomes small Since said 
charge electrical potential difference of the capacitor charged on the half-wave rectification electrical potential 
difference of reversed polarity with the half-wave rectification electrical potential difference by which a partial 
pressure is carried out by said capacitor for partial pressures outputted from a diode bridge is added to the 
capacitor for smooth of said output side at coincidence. Said both charge electrical potential difference is 
canceled on said capacitor for smooth, and since the main DC-power-supply electrical potential difference 
outputted to said load side is pressured partially by the capacitor and makes control voltage while it can always 
maintain a predetermined electrical potential difference, it can make a power loss small. 



[Translation done.] 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 is the 
circuit diagram having shown one example of the power circuit of this invention. The diode bridge which 1 carries 
out full wave rectification of the alternating current, and is changed into a direct current. The power supply 
terminal for control with which, as for 2-1 and 2-2, the output terminal of the main DC power supply is 
outputted, and. as for 3. the DC power supply for control are outputted. The source power supply to which 4 
supplies AC power supply, and CI The capacitor for smooth of the main DC power supply. The capacitor for 
partial pressures for C2 to make C3 and for the capacitor for smooth of the DC power supply for control and C4 
make the DC power supply for control, The capacitor for cancellation for C5 to cancel the charge electrical 
potential difference of the capacitor for partial pressures on the capacitor CI for smooth, and D1 and D2 are the 
diodes for rectification for obtaining the DC power supply for control. 

[0009] Next, actuation of this example is explained. The alternating current supplied from a source power supply 
4 is inputted into the input sides a and b of a diode bridge 1 . A diode bridge 1 carries out full wave rectification 
of the inputted alternating current, changes it into a direct current, and outputs this to an output terminal 2-1 
and 2-2 through a smoothing capacitor CI from output sides c and d. Thus, after smooth [ of the main DC 
power supply outputted from diode BURIIJI 1 ] is carried out by the smoothing capacitor CI, they are supplied 
to the output terminal 2-1 and load side which is not illustrated from 2-2. In addition, the output side d is [ the 
output side c of a diode bridge 1 ] on - side by + side. 

[0010] After a partial pressure is carried out by capacitors C3 and C4 and the partial pressure electrical 
potential difference is rectified by diodes D1 and D2. smooth [ of the half-wave rectification electrical potential 
difference generated between the input side edge child b of a diode bridge 1 and the output side terminal d ] is 
further carried out by the capacitor C2. and it becomes the DC power supply for control. These DC power 
supply for control are supplied to the control circuit of the load described above from the power supply terminal 
3 for control, for example etc. Here, the capacity of the capacitor C5 connected between the input terminal a of 
a diode bridge 1 and the output terminal c by the side of + and the above-mentioned capacitors C3 and C4 for 
partial pressures is set up as there is relation which is described below. By 1/C5=1 / C 3-^1 / C4, after all. 
C5=C3C4/(C3+C4). i.e.. the capacity of a capacitor C5, is set up so that it may become equal to the capacity 
when carrying out series connection of the capacitors C3 and C4. And the series circuit of capacitors C3 and 
C4 is connected between the input terminal b of a diode bridge 1 , and the output terminal d by the side of - 
since the capacitor C5 is connected between the input terminal a of a diode bridge 1 , and the output terminal c 
by the side of +. the polarity of a part for a part for the direct current voltage charged by capacitors C3 and C4 
and the direct current voltage charged by the capacitor C5 is opposite, and it becomes tales doses. 
[001 1] By the way, although a part for the direct current voltage by which this example was also charged by the 
capacitors C3 and C4 for partial pressures will be added to the electrical potential difference charged by the 
capacitor CI if the current of an output terminal 2-1 and the main DC power supply supplied to a load side from 
2-2 becomes small, at this time, the electrical potential difference charged by the capacitor C5 will also be 
added to the charge electrical potential difference of the capacitor CI for smooth. However, on this electrical 
potential difference, since the polarity is opposite, the charge charged by the series circuit of capacitors C3 and 
C4 as described above, and the charge of each other on the capacitor CI for smooth charged by the capacitor 
C5 are canceled after all. and the terminal voltage of a capacitor CI is maintained by the predetermined main 
DC-power-supply electrical potential difference. 

[0012] According to this example, since the DC power supply for control are pressuring partially and creating the 
half-wave rectification electrical potential difference outputted from a diode bridge 1 by capacitors C3 and C4. 
they can lessen the power loss for creating the DC power supply for control. Moreover, although the electrical 
potential difference charged by the series circuit of said capacitors C3 and C4 is added to the charge electrical 
potential difference of the capacitor CI for smooth when the load current of the main DC power supply becomes 
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small Since said charge electrical potential difference of the capacitor C5 by which the electrical potential 
difference of reversed polarity was charged with the charge electrical potential difference of said capacitors C3 
and C4 is added to the capacitor CI for smooth at coincidence. Even if said load current becomes small, it is 
prevented that the terminal voltage of the capacitor CI for smooth becomes high, and he is trying for there to 
be no bad influence to the component by the side of a load. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram having shown one example of the power circuit of this invention. 

[Drawing 2] The circuit diagram having shown an example of the conventional power circuit. 

[Drawing 3] The circuit diagram having shown other examples of the conventional power circuit. 

[Description of Notations] 

1 — Diode bridge 2-1, 2-2 — Output terminal 

3 — Power supply terminal for control 4 — Source power supply 

01, C2, 03. 04. C5 — Capacitor 

D1. D2 — Diode for rectification 
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